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Introduction
E-commerce plays an important role in the EU economy. It has grown at impressive rates during the past 15 years and in 2014 represented 7% of total retail trade (Duch-Brown et al., 2015).
However, it mainly takes place within Member States' own domestic markets, and cross-border ecommerce seems to be lagging behind. The Digital Agenda Scoreboard (European Commission, 2014) reports that more than 50% of all consumers buy online but only 15% buy online across the border. Gomez et al (2014) report that only 18% of all B2C e-commerce spending in the EU was cross-border spending between Member States in 2011. The rapid rise of the Internet in the last two decades nurtured the idea of "the death of distance" (Cairncross, 2001): it was thought that geographic distance and country borders would be of no consequence any more with online transactions. We know today that this is largely overstated. Geographical distance and national The EU is a geographically-segmented market along cultural, historical and institutional borders.
One of its main policy objectives is to de-fragment this market and create a Single Market and, more recently, a Digital Single Market for online exchanges. While policy makers cannot change geographic distance or language, EU Digital Single Market policies seek to help consumers and producers to shift from offline to online markets and reduce the regulatory trade costs associated with crossing national borders. Many online trade barriers originated in offline markets (Coppel, 2000) and have now become more important since e-commerce has unfolded as an important distribution channel. These barriers include differences in tax regimes, online payments systems, consumer protection rules, copyright and other regulatory and vertical restraints in online distribution. A key question for policy makers is how much impact these barriers have on geographic and vertical online market fragmentation. Here we use consumer survey data to gauge the drivers of market fragmentation. that competition between online and offline markets is becoming more effective and that price differences are not necessarily the main driver for consumers. Higher online product variety is also
The consumer survey data
The survey was commissioned by the European Commission's Directorate General for Consumers (DG JUST) 1 . It was carried out by in the first quarter of 2015. It surveyed a total of 22,848 respondents in the 28 Member States of the EU. 2 The sample was designed to be representative of the European online population. 3 The structure of the questionnaire is presented in Annex. It consists of four blocks. The first block investigates what consumers bought online over the last 12 months, how often they did so and where, and how much they spent online. Online purchases are grouped into three categories (tangible goods, online services, digital content). 4 The second block asks more specific questions about the last online purchase, including the online search process, characteristics of the online shop and the delivery. The third block asks about reasons for buying online. The last block examines the obstacles that consumers face in their online purchases. This covers delivery problems, actions undertaken to remedy them and concerns about buying online at home and abroad. The reasons for buying online and abroad cover the three types of incentives discussed above: prices, variety and transaction costs. The concerns are related to the residual uncertainty part of transaction costs.
In addition, the survey was complemented with consumer clickstream data collection and a diary questionnaire that was administered to a subsample of 1,054 respondents in two countries only (Belgium and Poland -about 500 respondents per country). The respondents were volunteers selected from the core survey sample and included consumers who planned to make an online purchase over a 2-week period. Clickstream data were collected by means of a tracking device that was installed with the consumers' permission on their computers. The diary survey complemented the clickstream data and asked questions on purchasing behaviour during the weeks the clicks were tracked. This allowed us to make unique cross-checks between more subjective replies to the survey and more objectively-observed clickstream behaviour. 1 The complete survey consists of a core consumer questionnaire applied to respondents in all the EU28 and an additional clickstream dataset for a subsample of consumers in only two countries (Belgium and Poland). For all the analysis presented in this report, the data were cleaned from outliers. E.g. respondents who claimed to buy every product group daily (over 25 different products) were eliminated and the top 2% regarding the question of money spent were trimmed.
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We did not use the consumer data collected for Iceland and Norway. 3 For a more complete description of the sampling methodology see GfK. 2015 . "Identifying the Main CrossBorder Obstacles to the Digital Single Market and Where They Matter Most," European Commission, http://ec.europa.eu/consumers/consumer_evidence/market_studies/obstacles_dsm/docs/21.09_dsm_final_ report.pdf. 4 The category "tangible goods" includes all physical goods (books, CDs, electrical appliances, toys), as well as offline services purchased online (booking travel services or buying tickets online). The "online services" category asks about the online usage of communication services (Email, Telephoning), web-based applications, social networks and cloud computing.
The target population of the survey was the European online population. The sample is broadly representative of the target population. Remaining gender and age biases were corrected with weighting factors since younger age groups and women were slightly overrepresented. We use the weighted values in this analysis unless otherwise mentioned.
The fact that the sample is not randomly drawn from a population but based on responses to an appeal for voluntary participation may be another source of sample bias. As a result, online panellists are probably more active and expert internet users (compared to the overall population of internet users). At the same time, they are probably less affluent than the general online population (more free time available and interested in the small sums of money they can get from participating in online surveys). We cannot measure or correct for this potential source of sample bias.
We cross-checked respondents' assumptions about the location of the website where they carried out their last online purchase ("in my country", "in another EU country", "outside the EU") with the actual location of the online shop as observed in another study (Alaveras et.al., 2015) . Correcting for possible biases in consumer perceptions on the geographic location of a website is important in order to correctly gauge the actual extent of geographic market segmentation in the Digital Single
Market. Most studies measuring the extent of cross-border e-commerce within the EU rely on survey information (European Commission, 2013). But typically, online shops do not display the location of their offices very prominently. In fact, it can be very difficult to know where an e-shop is based and hence misperceptions can prevail.
From the respondents (21,657) who answered the questions on their last purchase, 84% used a website to place their orders, 14% used an App and a mere 2% purchased via an Appstore. Most of the users who purchased via websites gave some details about the website they used, though half of these sites do not contain a full address (uniform resource locator, URL), but just a name (e.g. Zalando). Alternatively, respondents left a comment (e.g. "do not remember"). With the remaining information and after some basic cleaning, we managed to merge 8,816 website entries from the survey with an existing database on the geographic origin of online shops. 5 This subsample is representative of the entire sample.
The results (see Table 1 ) show that cross-border purchases are largely reported as such. From the respondents who reported a domestic purchase, 84% actually bought on a domestic website; while 16% were actually buying in another country. Conversely, about 21% of those who reported buying 5 The online shop location data were derived from Amazon Alexa data on website traffic. For a more detailed discussion of the data and methodology for determining the website location (Alaveras G. and Martens B., 2015) from a shop in another EU Member State were actually buying at home. In total, 71% of all respondents correctly classified the geographic location of the website from which they bought. It may well be that consumers confuse to some extent "foreign location" with "foreign language" on websites. We cannot verify this directly because we have no information on the language used by the website where consumers purchased. Another reason may be that the location of a web-shop becomes even less visible when purchasing digital content and no physical delivery is involved.
Indeed, the correct answers were highest for tangible goods (see Table 2 ). However, purchases of digital content represent only 5% of the sample and this cannot explain all the observed misperceptions in this sample. Despite the observed misconceptions in location of webshops, the conclusions drawn from the survey are largely not distorted. Table 1 shows that the distribution of perceived and of actual purchases are similar, only the cross-border purchases outside the EU are underreported.
Similar questions were asked in the consumer diary surveys in Poland and Belgium. Here, we were able to match 966 purchases (from a total of 1,723 reported purchases) from 527 respondents (See Table 1C ). The overall accuracy of correctly locating the web shop is 73% in the diary survey, similar to the percentage observed in the core survey. On average, the two countries show a similar pattern to the EU28 average. A closer look at the Polish survey, however, reveals that respondents are far more focused on domestic shopping than respondents in Belgium. In total, 82.7% of Polish respondents reported buying on domestic websites. The website "allegro.pl", a Polish online auction website, is cited as the URL for an overwhelming majority of the respondents. This applies much less to Belgium, where the two most frequently-cited websites were foreign ("bol.com" and then "amazon.fr"). Consequently the percentage of domestic orders in the Belgian diary survey (46%) lies below the European average. Countries with the highest domestic purchases are France (86%), and Germany (92%)
). At the other end of the scale, less than 5% of respondents used domestic websites in Cyprus, Luxembourg and Malta. In addition Ireland, Austria and Croatia have a low home bias (between 25% and 35%). For the clickstream analysis, it is interesting to keep in mind that Poland has a moderately high home bias whereas in Belgium it is relatively low.
In the regressions, we used the survey replies to explain e-commerce consumption. We grouped the explanatory variables into four categories: Concerns, Reasons, ICT Use and Demographics. The summary statistics for these covariates are shown in Table 4 . 7 The ICT use variables were derived from the usage of online services. The "Social network" use dummy takes value 1 when 6 This numbers are based on unweighted averages on the merged subsample.
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These summary statistics were compiled after some basic cleaning of the data e.g. for respondents who claim to buy every product category every day.
respondents participate in social networks at least once a week. "Advanced" refers to the usage of online services to transfer and store files.
Drivers and impediments to online domestic and cross-border purchases
To understand how different concerns about shopping online and reasons for doing so shape consumer decisions, we distinguish between the extensive margin (the number of persons who shop online) and the intensive margin (expenditure on online shopping). We run separate regressions on the survey data for each of these margins. See Table 5a /5b and Table 6 for the extensive margin and Table 7 for the intensive margin. First, we examine the factors that affect a consumer's decision to buy online and to buy abroad (cross-border). The dependent variable in this logit regression is a dummy that takes the value 1 when a respondent has purchased online within the last 12 months (columns titled "total" in Tables Table 5a/b) . We run a separate logit regression within the group of online purchasers when purchases have been made cross-border, with the dependent variable taking the value of 1 if this is the case (regressions titled "Crossborder" in Table   5a /b). 8 Second, we look into the drivers of the volume of online purchases in total and purchases abroad ( Table 7) . The dependent variable in this OLS regression is the Euro amount spent on online purchases Moreover, for cross-border purchases, we should make a distinction between a consumer's subjective perception of the geographic location of the seller (abroad or at home) and the objectively-verified location (See Table 7 ). However, we can only make this comparison with a smaller data sample on the last purchase, for which we have website information. We run the logit regression twice, once with the information given by the respondent on the geographic location of the seller and a second time with the corrected location information (as explained above). Note that using the perceived location not only generates a larger sample of observations but also better information that helps us understand the conscious decision to buy on a website in another country. Table 5a reports the marginal effects calculated for the population average (i.e. all the explanatory variables are estimated as deviations from the mean value). While the magnitude of the coefficients in the logit regression is difficult to interpret, the marginal effect coefficients measure
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The dependent variables are constructed from the Questions 2a (Answers 1-10 for tangible goods and answers 11, 12 for services) and Q4a (digital content). If any of the products in the group was bought at least once, the respondent was coded as 1 for being an online shopper for the product category, 0 if no product was bought. The coding for the cross-border variable is based on answers in Q2b and Q4d. If any of the products from the product category was bought in another country in the EU or outside the EU, the respondent was coded with 1 for being a cross-border online shopper. They were coded as 0 when they bought all products at home, and coded as missing if they never knew where they bought or did not buy the product at all ; see the questionnaire flow chart in the Annex III. (Table 5b ). These are obtained by taking the exponent of the logistic regression coefficient and they represent the ratio of the probability of success and failure.
Price changes the likelihood of buying goods online by 1.4 percentage points. The corresponding odds ratio for this item is 1.99 or nearly 2, which means that respondents interested in cheaper products are nearly twice as likely to buy goods online as respondents who do not think that price is a major reason for e-commerce.
Survey questions are grouped into four categories: Concerns, Reasons, ICT use and Demographics.
The "reasons" categories roughly correspond to the three economic motives for consumers to shift consumption expenditure from offline to online purchases: prices, variety and quality, and transaction and information costs or the real transaction costs. We expect "reasons" variables to come with a positive sign in the regressions. The "concerns" category covers the residual uncertainty dimension of transaction costs, including factors such as trust, quality of the delivery and post-contractual uncertainties about application of consumer rights and settling disputes in online transactions. Concerns variables should show a negative sign in the regressions: more concerns should logically reduce the number of consumers and the volume of online trade. ICT use variables are considered to be good proxies for the online skills and savviness of consumers. More savviness should have a positive impact on online transactions. The demographic variables control for sample bias in age and education. Age and education are considered to be good proxy variables for income, in the absence of an objective income variable in the survey. 9 We also add country fixed effects to the regressions to control for possible country-specific factors including country sample bias. The tables show the results for consumers who shop online and cross-border for three different product groups: goods, travel services and online digital media content. Statistically significant coefficients up to the 5% level are marked in bold. Non-significant coefficients can be considered as zero and are not relevant in the analysis.
The "reasons" group shows the expected positive sign for price, variety and transaction cost related questions. Cross-border purchases of goods are mainly driven by quality reasons. The pattern of drivers becomes more fragmented for travel services and media content where quality and some types of transaction costs still play a role. Only quality and more choice seem to matter for crossborder purchases of travel services and digital media content. Some results for cross-border travel 9 Another possible proxy for income is the question about the financial situation, in which respondents are asked whether it is easy or difficult to make ends meet every month. Though it provides an equally interesting proxy, it relies on respondents' subjective perceptions of their financial situation.
services and for paid digital content are counter-intuitive with negative signs; this needs further investigation. The "concerns" group of variables shows considerable negative impact in the first column only, for trust and consumer rights-related issues. Beyond that, the pattern becomes more dispersed and it is hard to find a story line in all this. Somewhat surprisingly, digital content buyers report significant problems with damaged and undelivered products and returning products.
Concern about payment cards ("details may be stolen") mainly affects consumers who consciously download digital content cross-border or pay for this service.
The marginal effect for the purchase decisions are very small because, for the mean population, the probability of shopping online is already quite high and therefore only changes marginally with reasons or concerns. The demographic control variables mostly follow the expected patterns. Online purchases diminish with age -although online expenditure increases with age (see Table 7 ).
Women spend less on online purchases than men. Education levels are positively correlated with the decision to buy online, for goods, travel services and digital content. However, education is correlated with online expenditure only for goods, less for travel services and not at all for crossborder digital media content. But consumption of digital content is not necessarily linked to monetary payment. When only paid online content is taken into account, the highest educational level becomes significant again. Knowledge of languages is also positively correlated with online purchases and so are advanced internet skills.
A somewhat peculiar variable is the use of social networks: more frequent users tend to avoid shopping cross-border. The cross-tabulations in the original GfK report show that frequent use of social networks is positively correlated with younger age and difficult financial situation, which may explain the effect. In fact, the probability of purchasing cross border is reduced by 5 or 8
percentage points for goods and services respectively. Furthermore empirical research has shown that social networks are predominantly formed by geographically local ties (Takhteyev et al., 2012), therefore its increased usage may support the diffusion of local websites and web shops.
An interesting finding is that consumers in urban areas are more inclined to buy online than those living in rural areas. Intuitively, one would expect the contrary to be true because urban consumers already have access to a wider variety of goods at lower transaction costs (transport and time).
However, the demand for variety and the opportunity cost of time may be higher in urban areas thereby pushing more consumers onto the internet.
To compare potential different drivers and concerns regarding purchases within and outside the EU, we re-ran the extensive margin regressions separately for cross-border purchases within the EU (columns labelled "EU") and outside the EU ("WW" for worldwide) (Table 6 ). There is a considerable overlap for these purchase decisions. From the online cross-border shoppers, only a few buy exclusively within the EU (50% of EU shoppers also buy outside the EU) and even fewer buy crossborder exclusively outside the EU (90% of worldwide shoppers also buy in another EU country).
Consequently the differences in the coefficients are rather subtle. Table 7 applies the same patterns to identify statistically significant factors at the intensive margin or the volume of online trade. Again we find that price, variety and transaction costs constitute strong incentives for consumers to shift from offline to online purchases of goods. The drivers for the decision to consume digital content are somewhat less clear.
The demographics picture at the intensive margin has some interesting features. First, education becomes a stronger explanatory variable for the volume of online purchases at all educational levels. This is probably linked to the fact that education is correlated with income and thus with purchasing power. On the other hand, education is a poor explanatory variable for purchases of digital content. Clearly, students access online digital content cross-border more often irrespective of their age. Taking into account that the reference education level for these regressions is primary school level, it implies that there is no significant difference in behaviour between these school age groups. Second, age is now positively correlated with online expenditures. The true explanatory variable here is probably again income and purchasing power that are positively correlated with age.
The dependent variable of the regression is measured in the logarithms of Euros spent on online goods; therefore the displayed coefficients in Table 7 reflect the percentage changes in expenditure. If respondents name "There's more choice online" as a main reason for buying online, they will spend 22% more on online goods in total and 15.5% more cross-border. Similarly, respondents who worry about not understanding the terms and conditions when buying online, spend 25% less on online goods.
To account for the problem of consumer misperceptions about where they buy, we run the crossborder logit models on the website data provided with the questions on the last purchase (Table 8 ).
This combines all types of goods (and therefore product fixed effects are introduced). The first column shows the results for the uncorrected data for the full sample. Despite slight differences, the general picture remains comparable to the cross-border regressions in the previous tables (e.g. Table 5 ). The second column shows the results for the reduced sample, but still using the perceived cross-border information as the dependent variable. This reduces sample size from nearly 16,000
to about 6,700 observations. Therefore differences between the two columns are due to sample selection issues, because we can only use the corrected country information for respondents who enter an entirely valid URL. This is correlated with education. Looking into the sample differences, a disproportionately higher number of respondents who are students or have college degrees have entered valid website addresses. Within this sample, however, education no longer has a significant effect on the decision to buy cross-border. For the regression with the reduced sample the signs of the coefficients remain the same, but significance is lost in some coefficients. When we look at the last column, with reduced sample and corrected data as the dependent variable, we find that signs overall remain the same, but significance is gained and lost. Notably, respondents who worry about theft of payment card details consciously buy less cross-border, but actually use international sellers just as much. This might suggest that the reputation of a known foreign seller, most probably selling in the same language, matters more than an unknown local website in terms of trust. Respondents who value e-commerce for finding better quality and specific products consciously buy more cross-border, but in the corrected version it shows that they do not shop abroad disproportionately often. The number of languages spoken and advanced use of the internet leads to increased cross-border purchases in all three regressions.
In a further step towards identifying barriers, we applied principal component analysis (PCA) to the 17 items on concerns about e-commerce. PCA is a common multivariate technique to reduce the number of variables, overcome multi-collinearity issues or develop an index out of different variables. In a first step, independent principal components are constructed from linear combinations of the originally surveyed variables. We chose five components 10 and interpreted them according to the variables that contributed the highest loadings (or correlation). Table 9 shows the results. Loadings above 0.5 are considered to be strong. Components 2 to 5 roughly represent the groupings we used in the previous regressions, while the strongest first component pools variables related to cyber-crime (stealing payment details and misuse of data).
In a second step we replaced the original variables in the intensive margin regressions with the principal components. The results (Table 10 ) underline the fact that concerns related to cybercrime issues (misuse of data, payment details being stolen) are strongly negatively correlated with purchasing online and with the conscious decision to buy in foreign countries. Another interesting result is that remedies, which mainly combine the answers of "Returning a product is not easy" and "Replace or repair is not easy" now have a significant impact on buying goods online and crossborder, unlike the single items. As expected the remaining covariates show similar results to the regressions on the single concerns variables.
Finally, it is important to note, that it is not possible to identify the direction of causality of the concerns and reasons with these regressions, because they are not clear exogenous variables. For example, the concern of "payment card details may be stolen" showing a negative coefficient, does not imply that this concern keeps respondents from purchasing online. The statistically significant relationship exists, but could also describe a consequence of experiences with online shopping.
Careful interpretation of the coefficients using underlying theory and further scrutiny of interesting results are necessary.
An analysis of cross-border trade patterns
We used the survey data on the amount spent on domestic and foreign purchases of goods and services to construct a 28 x 32 online trade matrix for the EU28 Member States. We combined the information on expenditure with information about the geographic location of the providers (Q2d-Q2f and Q2e for goods and Q4f-h & Q4e for digital content; see the questionnaire flow chart in the Annex III). Expenditure is split into "total", "in another EU country" and "outside the EU". The difference between the first and the last two is assumed to equal domestic expenditure -a question not asked explicitly in the survey. 11 The survey does not have details on cross-border expenditure by country. Due to the lack of more precise information, we allocated expenditure "in another EU country" equally among the EU countries listed by each respondent, and similarly for "sellers based outside the EU". Since cross-border trade normally decreases with distance, this allocation procedure will result in an over-estimation of expenditure (the intensive margin of trade)
in far-away countries compared to nearby countries. On the other hand, we can assume that consumers would mention further-away countries less frequently, which would ensure some correction of the extensive margin of bilateral trade. However, the net effect is still likely to be an overestimation of long-distance trade. The matrix is presented in Table 11 .
Average expenditure by country is the weighted averages of all online shoppers in that country (Table 11) We compare this country matrix with a second bilateral trade matrix with trade data corrected for the actual geographic location of the website (Table 12) . However, some important caveats must be taken into account for the corrected trade matrix. Firstly, it uses information on the last purchase only. Second, it uses only websites for which we have a verified geographic origin. Thus, the sample size is reduced to less than half (n=8816). This may leave enough observations at country level; on average we have about 300 observations per country. However, this may be too limited a number to fill up the 28 x 32 = 896 cells in the matrix. . For 642 (70%) of the country combinations, no last purchase was made. The cross-border purchases within the EU are concentrated around Germany, Netherlands and UK.
The same matrix has been calculated for 2011 (Gomez et al., 2014), with the difference that the past survey only included tangible goods and therefore travel services, for example, were not included. We compare the data from the consumer surveys with e-commerce retail information provided by the market research firm Euromonitor in Table 13 . 13 In most cases, the calculations based on the consumer survey are larger than the industry data, which indicates that respondents might overestimate the value of their purchases. Both sources coincide in the identification of the Top 3 e-commerce countries and show roughly similar estimates. For smaller e-commerce countries the differences become larger and estimations less precise due to smaller and less representative survey samples and fewer trade statistics from Euromonitor. Table 14 breaks up these e-commerce expenditures into amounts spent at home, in other EU countries and outside the EU. If we can assume that misreporting of cross-border transactions remains constant, the home market share has decreased over time. Some small countries with relatively low rates of domestic online purchases (Luxembourg, Malta and Cyprus) buy substantially more online in their country 2015 compared to 2011. Additionally it is worth mentioning that two of the countries (Czech Republic and Hungary) with a high domestic market share in Table 14 show a very different picture when we look at the corrected data from the last purchase (Table 12) , where domestic shares are less than 25%. differences between countries, financial transaction costs, and information costs incurred in bringing the trading partners together in a transaction, among others. Goods still need to be physically transported to the consumer, even though they have been bought online. We therefore assume that transport costs remain important in online trade. However, online digital media content is not subject to transport costs since it can be directly downloaded by the consumer.
Hence, we should expect the distance coefficient associated with pure digital trade to be lower than those related to transactions that require physical delivery.
Empirical Since many factors remain uncontrolled, we also introduce importer and exporter country fixed effects to account for many unobserved country factors. Table 15 shows aggregate results for the EU countries; columns two and three show results for goods and online digital media content respectively. The results are consistent with what we expected a priori. First, the distance elasticity is negative (-0.598), indicating that trade costs are relevant. The coefficient is somewhat higher than it is when estimated using the data from a 2011 EU e-commerce consumer survey (-0.332 in Table 16 ). The value of the distance elasticity is considerably smaller for online digital media content (-0.0717). A similar very weak distance effect (-0.055) for digital content was found for digital albums based on iTunes data (Gomez et al., 2015).
This can be attributed to the fact that digital media do not entail physical delivery costs that depend on geographic distance. The survey data therefore confirm that distance matters much less for digital content. =43) more likely to buy a product from a domestic online seller than a foreign one. In this respect, there are no significant differences between goods and online content. A paradox of online trade is that, even though e-commerce and cross-border trade online significantly reduce trade costs, consumers show strong preferences for their home country sellers. This creates an important demand-driven obstacle to intra-EU online trade that cannot be addressed through regulatory and trade cost reducing policy measures (Gomez et al, 2014).
Comparing the 2011 and 2015 gravity estimates for goods, we can see that the home bias decreases somewhat, while the distance effect increases considerably (Table 16 ). This would indicate that in the online world, domestic purchases have become less important while crossborder purchases focus more on nearby countries. When we add the gravity estimation of the geographically corrected trade matrix to this picture, we observe a further decrease in home bias and a decrease of the distance effect. Taking into account the important caveats in the interpretation of the corrected gravity matrix, we refrain from drawing any firm conclusions from these results.
Clickstream Data
As an add-on to the survey, clickstream data for two countries (Belgium and Poland) were collected from approximately 500 respondents each, which gave us the unique opportunity to compare the survey results with actual clickstreaming behaviour. As a first comparison, we matched the websites of the survey with the website location database (as discussed in Section 2.2). In this To obtain some cross-tabulations for clickstreaming behaviour, we create different subgroups from information obtained from the core and diary survey. A descriptive summary of these subgroups is given in Table 17 . The first section "Purchases according to diary" divides the sample into whether purchases were completed during the time the online behaviour was recorded. 62% of the clickstreaming participants bought a good online, only marginally more (66%) bought a good offline during the same period. Interestingly services 14 were bought more often online (29.9%) than offline (10%). Most participants consumed some form of digital content online (90%), but only 27% paid for this consumption. Table 18 compares the average time spent online. Reassuringly, we find that observed clickstream data confirms claims made by those respondents in the core survey who say they spend less time on the internet per day. Furthermore, as expected, younger and older people spend more time online than the age group "35-54", which has the highest work force participation. Furthermore purchasers always spend more time online than non-purchasers. This is also the case, albeit to a lesser extent, for offline purchases. How far this is related to actual online research regarding the products may be revealed by further analysis of the clickstream data and used categories. Table 20 shows how the recorded time spent online is allocated between websites based in the home country, in the EU or outside the EU (as identified by the website database). Firstly, we see that a much higher percentage of users in Poland click on websites of their own country than they do in Belgium. Once more, language is an obvious explanation, as Belgium, unlike Poland, shares its main two languages with big neighbouring countries. The home bias also tends to increase with purchases undertaken. An interesting, and less expected result is that the higher the respondents' education, the more time they spend on websites of their own country. One likely explanation is that these groups use local websites more often than they use international platforms for social networks.
In a further table we calculated the average time spent by Belgian or Polish respondents on websites from different countries and compared this with the times spent from the country matrix (Table 20) . We would expect the same cultural and language barriers for both behaviours. However, Table 20 reveals that these barriers are greater when respondents make purchases than they are when they just click on websites. The percentage of e-commerce expenditure by Belgians on 14 As in Section 3, "services" here includes booking travel services or buying tickets.
Belgian websites (according to their response on the location) is 62%, though they only spend 40%
of their time online on these sites. The difference in Poland is smaller but at a higher level: 80% of e-commerce expenditure by Poles happens on Polish websites during 72% of their online time. Both countries exhibit exceptionally high e-commerce home-bias, compared to other EU countries. Most of the time on foreign websites is spent in countries that share a language or on US websites, which are usually platforms that contain local information in a local language (in both countries, the most popular US websites are YouTube and facebook). Regarding e-commerce, most money spent outside the home country goes to European web shops.
Conclusions
In this study, we used online consumer survey data for the EU28 to gauge the relative importance of various drivers and impediments to shifting from offline to online and cross-border shopping for goods and digital media content. The questionnaire covered the three traditional economic drivers for shifting to online purchases: lower prices, more variety and lower transaction costs. It included demographic variables that enabled us to control for possible sample bias. Moreover, it enabled us to correct subjective consumer perceptions on where they buy with the objective geographic location of the online shop.
We find that a fairly robust set of factors motivate consumers to shift their purchases from offline to online shops, both for goods and for digital media content. As predicted by economic theory, prices, variety and transaction costs are the main drivers of that shift. These drivers work both at the extensive (number of consumers) and the intensive (volume of trade) margin for goods.
Economic theory is less clear about the drivers for cross-border trade and this is reflected in the outcomes of the survey. The regressions suggest that variety more than price seem to be the main motivating factor to buy goods online in other countries at both the extensive and intensive margin (number of consumers). At the intensive margin, transaction costs come into play again. The picture is less clear for online purchases of digital media content. Some transaction cost issues play a role for domestic purchases and variety motives seem to work for cross-border purchases.
However, there is no consistent picture across all questions in the survey and across the intensive and extensive margins.
The EU policy objective, under the Digital Agenda, for 50% of all consumers to buy online has already been reached. The consumer survey confirms that there are indeed strong economic incentives for consumers to shift their purchases from offline to online shops. However, crossborder online consumption remains below the target of 20% in the official statistics. By crosschecking survey information with the actual websites the respondents have bought from, we find that survey statistics, though not completely precise, are to a large extent reliable, though cross-border purchases outside the EU may be underreported. This survey confirms that consumer incentives to go cross-border are more difficult to pinpoint. Price, quality and variety all seem to matter, though quality and variety in choice seem to be the major drivers for going cross-border.
Under the new Digital Single Market policy package, EU policy makers seek to promote initiatives that would facilitate more cross-border online trade in the Digital Single Market. Policy makers do not need to focus so much on the positive incentives that consumers receive through market forces. Instead, they need to look at consumer concerns that stop them from buying online and cross-border. There is some evidence that consumers lack both knowledge about their rights and trust in cross-border transactions. Worries about data misuse or payment card details being stolen seem to be an obstacle to a seamless European digital market. Long delivery times also seem to be an issue with many online consumers.
In the absence of any reliable statistics on cross-border online trade in goods and services, the consumer survey data also enabled us to estimate a bilateral online trade matrix between the EU28. With the help of the standard gravity model, we find that around 85% of the observed trade patterns are determined by consumer preference variables, such as preference for the home market, language and geographic proximity (neighbouring countries). This would suggest that there is relatively little room left for policy makers to further facilitate this consumer welfare-enhancing shift to online and cross-border shopping.
Furthermore, the clickstream data reveal that the home bias is larger for shopping than surfing behaviour and that online and offline shoppers spend more time on the internet than non-shoppers.
Further scrutiny of the clickstream data and linking the information to the online purchases revealed in the diary may allow estimation of online search costs. 
Melitz

ANNEX II: TABLES
Purchase digital content online
Notes: Standard errors in parentheses, Significance Level at *** p<0.01, ** p<0.05, * p<0.1. Estimated with a maximum-likelihood logit model. Marginal effects at mean population shown. Weights based on age, gender, and country applied. WW: Online shopper buys at least one Worldwide (outside EU). EU: online shopper purchases at least one within EU. AT  BE  BG  HR  CY  CZ  DK  EE  FI  FR  DE  GR  HU  IE  IT  LV  LT  LU  MT  NE  PL  PT  RO  SK  SI  ES  SE  UK  NO  RU  US  CN  Austria 44.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 52.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.86 0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.00 2.56 0.22 Belgium 0.00 65.57 0.00 0.00 0.00 0.00 0.00 0.00 0.00 14.63 3.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.52 0.29 0.00 0.00 0.00 0.00 1.81 0.00 3.64 0.00 0.00 10.14 0. 
